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Response to Amendment 

1. The amendments, filed on 08/06/07, have been entered and made of record. 
Claim 19 is added. Claims 1-19 are pending. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-18 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1-2, 4-19 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Boemler (US-6,965,407). 



With regarding claim 1, Boemler discloses an imaging system comprising: 
an array of pixel sensors (Figs. 3 and 8; pixels 12); 

a first bank of sample-and-hold circuits connected to the pixel sensors (Figs. 3 
and 8; latch 124 and 24b; Col. 6, Ln. 45-67); 



Application/Control Number: 1 0/651 ,597 Page 3 

Art Unit: 2622' 

a second bank of sample-and-hold circuits connected to the pixel sensors (Figs. 
3 and 8; latch 24 and 24a; Col. 6, Ln. 45-67); 

a first analog-to-digital converter (Figs. 3; see ADC_COLL and BK_COLL); 

a second analog-to-digital converter (Figs. 3; see ADC_COLL and BK_COLL); 

and 

a selection circuit (Figs. 3 and 8; see the switches in ADCJ30LL, BK_COLL and 
DQ latch) operable to select and connect a sample-and-hold circuit from the first bank 
to the first analog-to-digital converter and simultaneously select and connect a sample- 
and-hold circuit from the second bank to the second analog-to-digital converter (Col. 6, 
Ln. 45-Col. 7, Ln. 36; Col. 8, Ln. 1-28). 

wherein the sample-and-hold circuit from the first bank is selectively connected to 
a row of the array for sampling a succession of reset voltages only from corresponding 
columns of the selected row (Fig. 3; Col. 6, Ln. 45-67; Col. 8, Ln. 1-28), and 

the sample-and-hold circuit from the second bank of the array is selectively 
connected to the same row of the array for sampling a succession of integrated 
voltages only from the corresponding columns of the same selected row (Col. 6, Ln. 
45-67; Col. 8, Ln. 1-28). 

With regarding claim 2, Boemler discloses the imaging system wherein the array 
includes a plurality of columns of the pixel sensors (12), and columns of pixel sensors 
are connected to respective sample-and-hold circuits in the first bank and to respective 
sample-and-hold circuits in the second bank (see Figs. 3). 
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With regarding claim 4, Boemler discloses the system further comprising a 
control circuit that activates the first bank to sample reset voltages in a first selected set 
of pixel sensors and activates the second bank to sample integrated voltages in a 
second selected set of pixel sensors (abstract; Col. 6, Ln. 45-67). 

With regarding claim 5, Boemler discloses the system wherein the first selected 
set of pixel sensors consists of the pixel sensors that are in a row of the array that has 
just been reset (abstract; Col. 6, Ln. 45-67). 

With regarding claim 6, Boemler discloses the system wherein the first selected 
set of pixel sensors consists of the pixel sensors that are in a row of the array for which 
an exposure time has lapsed since a last reset of the row (abstract; Col. 6, Ln. 45-Col. 
7, Ln. 35). 

With regarding claim 7, Boemler discloses the system wherein: 
the selection circuit is operable in a digital correlated double sampling mode 
(abstract), wherein the selection circuit connects a selected sample-and-hold circuit 
from the first bank to the first analog-to-digital converter and simultaneously connects a 
selected sample-and-hold circuit from the second bank to the second analog-to-digital 
converter (abstract; Col. 6, Ln. 45-67); and 
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the selection circuit is operable in an analog correlated double sampling mode 
(abstract), wherein the selection circuit simultaneously connects the selected sample- 
and-hold circuit from the first bank and the selected sample-and-hold circuit from the 
second bank to one of the first analog-to-digital converter and the second analog-to- 
digital converter (abstract; Col. 6, Ln. 45-67). 

With regarding claim 8, Boemler discloses an imaging method comprising: 

(a) resetting selected pixel sensors in an image sensor (abstract; Col. 6, Ln. 45- 

67); 

(b) sampling reset voltages of the selected pixel sensors (Col. 6, Ln. 45-67); 

(c) converting the reset voltages to digital reset values using a first channel'(Col. 
6, Ln. 45-67); 

(d) sampling integrated voltage of the selected pixel sensors after lapse of an 
exposure time (Col. 6, Ln. 45-Col. 7, Ln. 36); 

(e) converting the integrated voltages to digital integrated values using a second 
channel (Figs. 3; see ADC_COLL and BK_COLL) 

(f) changing which pixel sensors in the image sensor are the selected pixel 
sensors (Col. 6, Ln. 66-Col. 7, Ln. 19); and 

(g) repeating steps (a) to (f), wherein converting the integrated voltages overlaps 
with converting the reset voltage (Col. 6, Ln. 66-Col. 7, Ln. 36). 

sampling the reset voltages is performed by the first channel only and sampling 
the integrated voltage is performed by the second channel only (Col. 6, Ln. 45-67). 
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With regarding claim 9, Boemler discloses the method wherein converting the 
integrated voltages for pixel sensors overlaps with converting the reset voltage for 
other pixel sensors (Col. 6, Ln. 45-67; Col. 8, Ln. 1-28). 

With regarding claim 10, Boemler discloses the method wherein converting the 
integrated voltages for pixel sensors that are capturing a first frame of a moving image 
overlaps with converting the reset voltage for other pixel sensors that are capturing a 
second frame of the moving image (Col. 8, Ln. 1-28). 

With regarding claim 1 1 , Boemler discloses the method wherein repetitions of 
step (c) provide a continuous stream of the digital reset values including digital reset 
values for the first frame and the second frame (Col. 6, Ln. 66-Col. 7, Ln. 36; Col. 4, 
Ln. 45-67). 

With regarding claim 12, Boemler discloses the method wherein repetitions of 
step (e) provide a continuous stream of the digital integrated values including digital 
integrated values for the first frame and the second frame (abstract; Col. 6, Ln. 66-Col. 
7, Ln. 36; Col. 4, Ln. 45-67). 
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With regarding claim 13, Boemler discloses the method wherein repetitions of 
step (c) are separated by a time Tout, and each repetition of step (e) follows a 
corresponding repetition of step (c) by a time Texp (Col. 6, Ln. 66-Col. 8, Ln. 39). 

With regarding claim 14, Boemler discloses the method wherein the time Tout is 
about equal to a required time for output digital values corresponding to a row of the 
pixel sensors (Col. 6, Ln. 66-Col. 8, Ln. 39). 

With regarding claim 15, Boemler discloses the method wherein the time Texp is 
about equal to an exposure time for an image (Col. 6, Ln. 66-Col. 8, Ln. 39). 

With regarding claim 16, Boemler discloses the method wherein the first channel 
comprises a first analog-to-digital converter, and the second channel comprises a 
second analog-to-digital converter (Figs. 3; see ADC_COLL and BK_COLL). 

With regarding claim 17, Boemler discloses the method wherein repetitions of 
step (c) provide a continuous stream of the digital reset values (abstract; Col. 3, Ln. 15- 
30; Col. 4, Ln. 50-Col. 5, Ln. 7). 

With regarding claim 18, Boemler discloses the method wherein repetitions of 
step (e) provide a continuous stream of the digital integrated values (abstract; Col. 6, 
Ln. 66-Col. 8, Ln. 39). 
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With regarding claim 19, Boemler discloses the system of claim 1, wherein the 
succession of reset voltages and the succession of integrated voltages are configured 
for simultaneous sampling of the selected row by the sample-and-hold circuit from the 
first and second banks, respectively (abstract; Col. 6, Ln. 66-Col. 8, Ln. 39). 

Claim Rejections - 35 USC § 103 

5. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

6. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Boemler. 

With regarding claim 3, Boemler discloses the system further comprising: 

a buffer (Fig. 3; bus 128 and 28 are broadly interpreted as a buffer) coupled to 

receive a digital output signal from the first analog-to-digital converter (Fig. 3; AID 40i- 

n); and 

an adder coupled to determine a difference between a digital output signal from 
the buffer and a digital output signal from the second analog-to-digital converter (Fig. 3; 
subtract or 32; abstract; Col. 6, Ln. 60-Col. 7, Ln. 19). 

However, Boemler fails to explicitly disclose a buffer/ memory register is a FIFO 

form. 
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Official Notice is taken that it is well known and expected in the art to implement 
a FIFO form into a buffer or memory register for reducing memory size. Therefore, it 
would have been obvious to one of ordinary skill in the art to modify the device of 
Boemler and Nakamura to include a FIFO buffer or register. The modifications thus 
reduce memory size and cost. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a) Ewedemi (US-6,831,684) discloses a digital correlating double memory circuit. 

b) Borg(US-6,476,864) discloses a pixel sensor architecture outputting 
integrated and reset signals in different outputs. 

c) Kang (US-2004/0,268,006) discloses an ECP bus having an internal buffer 
and supporting DMA transfer and data compression. 

d) Vinnakota (US-2004/0,0 10,650) discloses a bus architecture wherein the 
internal interface buffers network data between the internal bus and the external 
bus architecture. 
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8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hung H. Lam whose telephone number is 571-272- 
7367. The examiner can normally be reached on Monday - Friday 8AM - 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, LIN YE can be reached on 571-272-7372. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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